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considered serious in nature. [16] It can be conceptualized that this particular subset of injuries is cardinal in causing a higher burden of morbidity. Common daily activities such as using protection such as helmet, seatbelt, or abiding by the traffic rules while crossing roads or even carefulness during daily sports activities can be useful in addressing the issue of adolescent injuries. [2, 3, 10, 12, 17] The current study was conducted to estimate the effect of different aspects of daily activities of adolescence for sustaining serious unintentional injuries in the past 1 year.
MateRIals and Methods

Study type and population
With proper permissions from the respective authorities, a descriptive, cross-sectional survey was carried out among the school-going adolescent boys studying at Government higher secondary boys' schools in Kolkata. Students pursuing higher secondary level education (Classes IX and X) were included who gave consent for participation in the study. Students aged lesser than 14 years and more than 19 years and who gave partial or nonresponse to the administered survey questionnaire was excluded from the study. Students of residential schools were also excluded. The data collection for the survey was carried out during January-August 2017, after obtaining approval from the Institutional Ethics Committee of Medical College and Hospital, Kolkata. Consent from the head of the schools was taken, and informed consent of the parents obtained during parents-teachers meeting, and no participant was included without consent.
Method of data collection
Multistage sampling was used with schools being sampled at first, and finally, students were surveyed from the selected section(s) of each class. The scheme of sampling is shown in Figure 1 . Partial and nonresponse rate was considered acceptable if lesser than 10%. For calculation of optimum sample size, a prevalence of 50% was taken, with 5% precision and absolute error of 10%. Now, a design effect of 2 was applied (for multistage design), which yielded a minimum required sample size of 192.
A validated and pretested survey questionnaire was administered in a single section to all the students present in a day. All the completed responses were considered for analysis after meeting the minimum sample size required (calculated by probability proportional to size) in each section. Data collection from other class (sections) in a school was done at a gap of minimum 6 weeks, allowing recall period to be over. Finally, a total of 219 completed questionnaires were included in the study.
Construct of the bilingual (Bengali and English simultaneously) questionnaire was developed based on the several validated questionnaires such as Global School Health Survey questionnaire Indian version [18] and Bangladesh version, [19] and World Health Organization steps Violence and Injury questionnaire module. [20] Statistical techniques were used in validating the questionnaire (internal consistency reliability: Cronbach's alpha value 0.61), but that is beyond the scope of the present article.
Variables in the study
Data on age, religion, area of residence, type of family, and number of family members of the respondents were collected to set up baseline information.
Serious unintentional injuries [2, 16] were defined for the purpose of this study as presenting to physician with complaints pertaining to the injury sustained without "intentionality" and/or hospitalization for more than 48 h for the event and/or residual disability and/or missing school for 1 week or more immediately after sustaining an injury sustained without "intentionality." Count or number of times a participant sustained such injury in the last 1 year was considered the outcome of the several risk behaviors (factors) taken as predictor variables.
Such episodes suffered due to causes related to sports were predicted with the help of location of outdoor sports, daily duration of outdoor sports, and involvement in fight. Modeling injuries in relation automobile use were done with traveling on a motorbike and car, use of helmet and seatbelt. Attributes related to traffic rules were not included since it was presumed that a participant is likely to travel on an automobile rather than driving it. Walking and cycling habits were measured in terms of duration per day, average number of times road crossed and maintaining traffic signals. Usual daily time spent on outdoor sports, involvement in fights and frequency of getting beaten up at home, in school, and outside both school and home were among the remaining predictors of the count of serious injury episode(s).
Methods for statistical analysis
Data were compiled and analyzed with the help of EpiInfo 7 (Centers for Disease Control, Atlanta, USA) and STATA 14.2 (StataCorp LLC, College station, Texas, USA). Having the outcome as count outcome, count data models were used. [21] Separate multivariate models were built for automobile use, walking and using bicycle, sports, and getting into fight.
Likelihood ratio (LR) test was used to understand goodness-of-fit for negative binomial model over Poisson regression. Since in consonance with the result of LR test, Poisson model was chosen. [21, 22] Now, to account for the excess of zero count in the outcome (participants not sustaining injury meant zero count of injury) zero-inflated count regression analyses were performed. [23] Since from the nature of the dependent variables, it was evident that the inflation of zeroes were contributed by both sampling (i.e., not sustaining injury due to the effect and distribution of predictors) and structural parts (i.e., not sustaining injury due to any unobservable factor[s]), a zero-inflated Poisson model was chosen over hurdle-at-zero model. [22, 24] Vuong's test [25] was used to objectively test for appropriateness of zero-inflated Poisson model over Poisson model. Robust standard errors were used in the models with presumed level of two-tailed statistical significance at 5%. The estimates of risk for the factors contributing to the outcome were reported in terms of incidence rate ratios and its 95% confidence interval (CI) obtained from the count regression analyses taking the predictor variables in a dichotomous form. Predictor variables were dichotomized depending on their median response. The items were set with a Likert-type response options. For example, let's say the use of motorbike had responses "always," "often," "sometimes," "rarely," and "Never." Say "sometimes" came out to be the median response then from "never" to "sometimes" it is categorized "infrequent," above that meaning "often" and "always" was considered "frequent." In this way, responses above the median were considered frequent.
Results
Sociodemographic background
Of the 219 adolescent boys, who participated in the study, majority were Hindu (92.7%), residing in the corporation area (63.9%) which signifies subjects belonged from urban area and coming from a nuclear family background (76.7%). The mean age was 15.05 years (standard deviation 0.725 years) with minimum and maximum age being 14 and 17 years, respectively. Majority (73.9%) of the participants were aged below the mean age. Figure 2 demonstrates the number of episodes of serious unintentional injury reported by the respondents. Among the participants, who properly responded to the study questionnaire, 73.5% did not report any serious unintentional injury sustained in the last 1 year, and 11.9% reported to have sustained serious unintentional injury once in last 1 year. The highest counts of serious injury sustained by a participant were found to be 5 and were reported by 0.5% of the respondents.
Injury in last 1 year
Factors related to sustaining injury
The relationship between sustaining serious accidental injury and behaviors related to automobile use is presented in Model (A) of Table 1 . Frequent use of motorbike had a greater chance (1.183, 95% CI: 0.441-3.175) of sustaining an episode of serious unintentional injury, but infrequent use of a helmet while riding had a lesser chance (0.765, 95% CI: 0.232-2.528). Both of them did not show any statistical significance. Statistically significant protective rate ratio of sustaining serious injury was observed among frequent users of car (0.498, 95% CI: 0.290-0.855). Although not statistically The count model in Model (B) of Table 1 showed statistically significant higher chance of sustaining an episode of injury among those frequently walking on roads (1.910, 95% CI: 1.166-3.128). Frequently crossing major roads on foot and crossing through zebra lines had a higher risk of sustaining injury but was not significant statistically. A statistically significant protective rate ratio was obtained for those frequently obeying traffic signal while crossing roads (0.493, 95% CI: 0.258-0.941) and frequent users of bicycle (0.384, 95% CI: 0.247-0.598). The results can be depicted in a comparative manner with walking on roads being riskier in having subsequent injuries compared to cycling. Those frequently crossing major roads on bicycle had a statistically significant increase in risk of sustaining injury (2.181, 95% CI: 1.204-3.954), while increased risk for frequently obeying traffic signal while cycling was not significant statistically. Decrease in the chance of not sustaining any injury among those frequently walking on roads, obeying traffic signals while walking and riding a bicycle, crossing major roads on bicycle did not attain statistical significance in the zero-inflated model, neither did the higher rate ratio among those crossing major roads on foot. Frequently crossing roads through zebra lines was associated with a significantly high rate ratio of having not sustained any unintentional injury in last 1 year (26.849, 95% CI: 2.030-355.027). Frequently riding a bicycle on major roads had a low chance of not sustaining injury (0.036, 95% CI: 0.001-0.877).
Practices related to sports among the participants and the relationship with serious unintentional injury have been depicted in the zero-inflated Poisson model in Model (C) of Table 1 
dIscussIon
It was observed that the zero-inflation model sometimes demonstrated the opposite effect for some variables in count and zero-inflation part. It should be kept in mind that while the count part reveals the effect of the variable on the count of the outcome, the zero-inflated part typically like a logistic model predicts the effect of the variable on whether the outcome will yield a count of zero or otherwise. Therefore, even though the effect may appear opposite in some cases, the interpretation is otherwise. While zero-inflated part tells us about the chance of not sustaining serious injury (injury count = 0), the count part reflects the risk of sustaining injury.
In the first model, among the variables, only traveling in a car was found to be protective. Riding in a motorbike had a higher chance of not getting injured in the zero-inflation model. This may be due to better safety practices of those riding on a bike. However, in a study by Shrestha et al. in Nepal, the occurrence of serious injury was comparable for the use of two-and four-wheeled vehicles. [26] As presumed conceptually frequent walking on the road had a higher chance of sustaining injury. Obeying safety measures such as using zebra lines was protective as evident from count and zero-inflated analysis. Similarly, the use of bicycle was also protective but not on zero-inflated part. It was conceptually interpreted as the use of bicycle will decrease the chances of not sustaining serious injury, but the chances of subsequent injury after suffering at least an episode will be lowered. Tetali et al. in their cross-sectional study on students of Hyderabad showed that cycling was riskier compared to walking. [10] This is comparable to the current study, especially with respect to the zero-inflation model results. In the sports-related model, it was evident statistically that participation in sports increased the chance of getting injured seriously, which was in consonance with the conceptual framework. In their study conducted in Bengaluru, Shekhar et al. also identified that injury is common with sports, but seriousness was not considered. Still, they reported fight during sports to be an important factor. [27] Sunitha and Gururaj also recognized the burden of sports-related injuries among adolescents. [6] conclusIon
The study supported the generalized fact that simple interventions such as safety habits during walking, cycling, and traveling on an automobile among the school-going adolescents are of utmost importance for injury prevention.
Behavioral training, anger management among adolescents, also appears to be important in view of the results. The importance thus derived is the strengthening of the conceptual background in decreasing burden of serious injury among the school-going adolescent population at the expense of efficient yet simple training and behavior-change practices. It is well understood that the practices reported by the adolescents may have been biased, the risk of which is always there for any self-report questionnaire. The recent practices were taken so that effective intervention areas could be suggested. Unlike other studies [6] [7] [8] [9] [10] [11] done among those who sustained serious injuries, the current study was conducted among the presumed at-risk population who might or might not have sustained serious unintentional injury, and the behavior and practices were modeled. However, the incidence of serious injury in past year was not classified according to types such as road traffic injury or sports injury as such since the objective was to study the simple behaviors and practices and relating them to sustaining episodes of serious unintentional injury. Further studies can be undertaken to study the relationship of these variables with sustaining serious unintentional injury and the different types. A study with larger sample size can help in building a model with all the variables together in contrast to compartmentalized models produced in the current study. This may indeed help in a better understanding of the behavior and practice-related factors.
